Abstract-A newly evolved computing paradigm used to deliver everything-as-a-service (XaaS) for various business organizations is known as Cloud Computing (CC). It is used most especially by educational organizations for educational purposes anywhere and anytime via scalability and an approach that saves cost (pay-per-use). There are a number of problems faced by Higher Education Institutions (HEIs) such as the growing need of infrastructure and IT, providing good and affordable educational services, increasing of participants, increasing education quality provision. Cloud Computing (CC) provides an excellent substitute for HEIs by supporting a reduction in cost, improvement in quality, through this means sustainability in education is obtained by providing good educational services. Recent research patterns on CC are directly focused on the applications, benefits, costs, technology, and security of CC. However, it was noticed that less empirical evidence and research focus is been given to the adoption of CC at an organization level. A model is proposed with a mapping matrix of its constructs based on the four dominant theories in the field of this adopted technology, the theories are: Technology-organization-environment (TOE) theory, The FitViability Model (FVM), Diffusion of Innovation (DOI) Theory, and Institutional (INT) theory. Implications, potential contributions to research, and suggestions for future study are discussed.
INTRODUCTION
Cloud computing (CC) is regarded as a model that enables convenient, easy, quick network access, which can be obtained almost immediately with little interaction and effort from service provider [1] . The relation of XaaS (deliver everything as a service) and information technology can be regarded as a technological revolution. The basis of this service is that it can be relatively accessed from anywhere cheaply and easily and be used on the 'pay per use' basis [2, 3] .
Within the broader educational context, a dilemma situation is being faced by Tertiary Educations, Higher Education Institutions (HEI's), or approved institutions leading to a formally accepted degree qualification. These institutions are expected to be updated with changes in technology, while at the same time they are expected to provide quality and affordable educational services to the community [4] .
In other to meet up with this challenge, the HEI's will need to continue to strive to improve the services they offer in order to increase their efficiency, while at the same time they will seek, opportunities to rationalize the way their resources are being managed [5] . Another challenge faced by universities and HEIs is how to teach enough practical skill and factual knowledge, and most importantly, how to constantly encourage students to be critically appraise problems, to build in them a sense of professionalism and attitudes that the society desire, to evaluate and offer creative solutions to problems [6] .
CC is a promising option for HEI's in order to decrease costs incurred and increase the efficiency while consequently, contributing on the long run to the sustainability of HEIs. Thomas [7] explained that: "CC has an important place in learning in the HEIs landscape both as a computing tool and as a powerful platform that can increase involvement among educators to improve and understand practice and thereby increase their productivity." The advantages offered by this new technology will assist HEIs to improve its productivity as well as save energy and cost. The reason is because the same cloud infrastructure can be provided, for researching, teaching and learning for many users [6] . It is therefore particularly necessary to understand the process of adopting CC to provide CEaaS in HEIs [8] .
In the field of education, a model for CC adopting was developed by [9] using constructs from the DOI theory and the technology acceptance model. A framework for the successful migration of HEIs intending to migrate from legacy to cloudbased system was proposed by [10] , based on only TOE theory. In this paper write-up, a research model for CC adoption by HEIs was developed on the basis of four signed models: the technology-organizational-environmental (TOE) framework [11] , the Fit Viability (FVM) model [12] , the diffusion of innovations (DOI) [13] , and the institutional (INT) theory [14] .
This study provides a distinctive contribution for the body of knowledge in studying the effect of CC adoption at organizational level incorporating four dominant models to provide CEaaS initiatives in HEIs. To make a precise decision before engaging in educational cloud-based initiatives, the study provides a foundation for the decision makers in HEIs for taking into consideration whether or not to approve CC services in their institutions. 978-1-5386-3812-5/18/$31.00 ©2018 IEEE The paper arrangement is as follows: Firstly, discussion on CC in HEIs was done and some literature review were referred (section II). Based on it, a research model to analyze CC adoption was presented (section III). Lastly, discussion was shown, and the conclusions was presented (Section IV and V) respectively.
II. THEORETICAL BACKGROUND

A. Cloud Computing in HEIs
Many HEIs and universities have recognized efficiency and potential of using CC in HEIs [5] and on research activities instead of using traditional software systems and complex IT configuration, through a fast IT implementation.
Additionally, solutions offered by CC technology can be utilized to assist socially oriented theories of learning, cooperative learning and the application of computer technologies to assist collaborative approaches of instruction [15] . There are various means by which CC benefits e-learning solutions: it provides the infrastructure, platform, and educational services directly via cloud providers and by making use of centralized data storage, virtualization, and facilities for the purpose of monitoring data access [16] .
The application of CC has become a necessity and not an alternative option for many HEIs. This is as a result of a number of factors such as competition in development, increase costs, student's success, the pressure of increase in income, and institutional performance [17] . Nevertheless, the use of CC in HEIs can still be regarded as being in its early phase next to other sectors, such as governmental and commercial [18] .
A number of scientific contributions have dealt with the topic from various perspectives, they all try to harness the services offered by CC for education. However, at the organizational level, there are still gaps in research despite the various researches being conducted due to lack of empirical evidence regarding the use of CC technology in HEI's [19] [9] . Therefore, there is need to carry out more studies on how significant factors affect the adoption of CC in HEIs at organizational level.
B. Adoption Models
The series of phases that the adopter of an innovation (decision making unit or individual) undergoes before the acceptance of a new idea, service or product is known as adoption process [13] . The result of the various process is a decision (either to adopt or not to adopt), which is made in a particular context by an entity on a particular object [20] . In relation to this study, the decision to adopt (or not to adopt) is affected by factors. Investigation is carried out on the factors influencing the adoption of CC (the object) by a HEIs (the entity) in the context of delivering education as a service. From our literature review on the adoption of CC in HEIs, various studies on its use at individual level have been developed [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] . Despite this reference available on the adoption of CC at organizational level are scarce [19, 39, 40] .
The TOE framework, the FVM model, the DOI model, and the INST theory are the most used theories about adoption of technology at the organizational level [19] [39, [44] [45] [46] [47] . Analysis on the adoption of technology based on one theory was carried out by some authors, studying the adoption of technology that is based on two or more models have been suggested by other authors (Table 1) . Nevertheless, it is not possible to apply a single theory to all types of innovations [48] . Therefore, an incorporated model of theories is desirable, to be used in deciding the adoption process of certain types of innovation.
III. RESEARCH MODEL
The proposed research model covers four prominent models used in the study of innovation adoption at the organizational level. The integrative model incorporates the established theoretical lenses of FVM Model, TOE framework, DOI theory, and INT theory to determine the drivers of CC adoption in HEIs (Fig. 1) .
As it is reported in literature that the combination of TOE framework and DOI theory increases the ability of the model to explain IT adoptions [49] . As DOI enriches the technological context of TOE framework [42] , in the same way, INT theory enriches the environmental context of TOE framework [44] .
Risk may be involved when decision is made to adopt a new technology to be used in implementing a system. It will be therefore valuable to develop a model that can predict the applicability of a new technological innovation in a context. The applicability of adopting a new technological innovation may concern the readiness of the context and the technology characteristics [41] as well as the environmental characteristics. To make a decision whether CC is applicable for delivering CEaaS in HEIs or not, fit viability (FVM) model is adopted. Fit is defined as the degree to which CC is consistent with the specific need of delivering CEaaS. It can be measured by determining the CEaaS related tasks and requirements; and determining the effect of CC by using DOI factors [50] [51] [52] [53] [54] [55] . The extent to which the HEIs environment is ready for CC technology and the degree of the value-added potential of using CC in delivering CEaaS is known as Viability.
The importance of using these theoretical perspectives gives a theoretically basis to assess the task, organization, technology, and environment characteristics that affects CC adoption in HEIs, and this has received empirical support consistently [31, [41] [42] [43] [56] [57] [58] [59] [60] .
To be able to include the various and wide list of factors from past search and filter them, we undertook a process of collaborating, matching, filtering, and consolidating all of the information and ideas from the various research that was studied in the literature review [61] . Eventually, the most frequently factors were selected [62] . Table  2 shows the mapping matrix of the related adoption theories and contracts obtained from the various literature review used. It is not possible to apply a single theory to all types of innovations [48] .
Mobile commerce applications [80] Adoption of mobile technology in business [81] Enterprise Social Networking Adoption [82] Perceptions of cloud computing in the (DoD -USA) [83] Adopting Collaboration 2.0 Tools for Virtual Group Decision Making [84] Cross-Cultural ERP Implementation [85] The Determinants Of E-Government Maturity [86] e-government implementation [41] DOI DOI theory [87] gives a detailed explanation on the diffusion of innovation within an organization. According to DOI theory, an innovation undergoes a number of stage procedure until it thrives in the firm [88] .
DOI theory gives a broader standpoint on the diffusion incident and gives a good explanations on how new innovations are applied, Therefore, DOI enriches the technological context of the TOE framework, and thus gains value when applied in conjunction with the TOE framework [42] .
It is not possible to apply a single theory to all types of innovations [48] . 
INT
The institutional (INT) theory gives a valid description on how organizations act as firms in influencing behaviors and cognitions of their individuals [14] .
The theory offers insights as regards to the significance of organizational structure and actions [93] .
The INT provides us with significant insights into potential institutional constraints that may control the implementation of a technological innovation, Nevertheless, in seclusion, the INT theory does not include factors that go past institutional pressure. However, INT enriches the environmental context of the TOE framework [58] [44] [60] , and thereby gains value when used in combination with the TOE structure and the DOI theory [42] .
Electronic human resource management [94] intranet [95] Green IS [96] 
A. Managerial and Theoretical implications
This study provides significant important implications for research on CC and its outcome on HEIs:
• From various knowledge obtained, there had been no previous study that incorporate four dominant models to examine the factors affecting the adoption of CC at organizational level to deliver CEaaS in HEIs. This study incorporates TOE, FVM, DOI, and INT theory which are vital to the implementation of CC.
• This critical study is supposed to be the starting point for further developments on the influence of CC adoption in HEIs in obtaining CEaaS.
• The study can provide a foundation for the decision makers in HEIs for taking into consideration whether or not to approve CC services in their institutions, relating their understanding with the goals of this study in order to make precise decision before engaging in educational cloud-based initiatives.
• A final produced model can be used in similar contexts of technology adoption as well as in other sectors.
• Industry practitioners and CC service providers may gain valuable information from the result of the proposed study that can be used in commissioning and marketing CC projects.
B. Validation and Methodological implications approaches
To examine the propositions recommended here, measure items should be obtained, and a survey instrument that is dependent on the measured items proposed should be developed. We also recommend the use of a pilot study in a number of Research Universities (RUs) so as to develop the variables suggested. The theoretical approach obtained from this critical study should be applied and tested for a variety of HEIs so as to test the suggested model. Consequently, HEIs could adopt the results or findings formed. Additionally, empirical tests must also be carried out on the model to validate the connection between the constructs.
C. Future research and Limitations
The outcome of this study is in its fundamental theoretical concept, in which an introductory model is recommended, based on findings from the literature review and conceptual reasoning obtained. The next step is the validation and adaptation of the model to a set of HEIs, to test the developed framework and directly review its descriptive and analytical power.
It is recommended that studies to be carried out in the future should critically look into other relationships not covered in this model and which will improve the ability to give good explanation on the dependent variable. Future studies can also study the effect of CC and its effect on HEIs.
Consequently, this study brings to light other potential possibilities for future investigations.
The improvement of the proposed constructs are one of the numerous potential. Another potential is the exploration of more complex relationship that exist among the dependents and the independent variables present in the model. The refinements of the constructs proposed are one of the possibilities. Another prospect is the examination of more complex relationships that exist between the dependents and the independent variables present in the model.
V. CONCLUSION
CC is the natural progress growth of information systems technologies. It is presently being exploited by technology due to the properties it offers, such as: cost efficiency, speed and scalability. It is possible for HEIs to take the advantages offered by CC features to conquer its challenges in making CEaaS available to the educational community of practice.
The intention of this study was to understand the procedure of technology adoption and to determine factors affecting the use of CC in HEIs and its consequence on providing CEaaS. The design of the model was based on the TOE, FVM, DOI, and INT theory. The theoretical research conducted, lead to a set of contexts that may have an effect on the adoption of CC, namely; task, technology, organization, and environmental. This study provides a distinctive contribution in studying the effect of CC adoption to provide CEaaS initiatives in HEIs. It is a useful material for institutions and researchers that would want to make use of the conclusions obtained from this study. It is also expected that this detailed study will provide a hypothetical framework that is grounded and a point of departure for further research on the effect of CC adoption in delivering CEaaS to the educational community at HEIs.
